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Programmable and Reconffiqurable Camera Control Unit for Video Systems 

Field of the Invention 

The invention relates to a camera control unit for processing video 
signals from many different types of video cameras and, more particularly, the 
invention relates to programming and reconfiguring the camera control unit. 

Baclcqround Of Tlie Invention 

Cameras and Camera Control Units ("CCUs") are generally used 
together to acquire and process images. A camera and CCU may be housed 
as a single unit or may be separate from one another, being connected, for 
example, by a cable or wireless connection. A camera may be remotely held 
away from a CCU in situations where space is limited or mobility Is desired, 
such as during endoscopic surgery. Cameras used during endoscopic 
surgery are typically referred to as heads or camera heads, which house 
single or multiple imaging devices, such as charge coupled devices and the 
like, for image acquisition. Typically, acquired, or picked up, image data is 
sent by the camera head to the CCU. Upon receiving the image data from the 
camera head, the CCU processes the signal to display the acquired image on 
a viewing device, which is generally used by a medical professional and/or for 
storage on various media (video cassette recorder, floppy disk, hard drives, 
compact disks, digital video disks, and the like) and/or for transmission to 
remote locations in various manners, such as by the Intranet, Internet, radio 
transmission, and the like. 



Additionally, the CCD typically sends connmands to the camera head to 
adjust various settings (i.e. color balance, electronic shutter for light 
sensitivity, and other optical and electronic characteristics). 

Traditionally, CCDs are compatible with a limited number of camera 
heads. A CCD's hardware is difficult to configure for proper communication 
with varying types of camera heads. Typically, camera heads use various 
types of imaging devices that can differ in pixel resolution, timing 
requirements (i.e. PAL, NTSC, Progressive, and other formats), signal output 
type (i.e. analog or digital), physical size, and in other characteristics. 
Furthermore, there may be variability from device to device of the same type, 
which could affect camera head performance. Additionally, commands sent 
from the CCU to the camera head are generally unique depending upon the 
camera head type being used. Moreover, as repairs, modifications, or 
improvements are made to camera heads, the CCU, which was originally 
designed to be compatible with the older camera head, may become 
incompatible and require upgrading as well. 

This overall variability in camera heads, either caused by imaging 
device technologies or by CCU command characteristics, often results in a 
CCU being specifically designed to be compatible with each camera head 
type utilized. 

Moreover, CCUs are typically designed for use with camera head 
technologies currently in existence, and not designed to anticipate and 
accommodate camera heads yet to be developed. Hence, CCUs are typically 
not designed to be compatible with future camera head technologies; 
particularly, image device and image signal transmission technologies. These 



differences between older and newer camera heads also contribute to 
compatibility problems. 

Because CCUs are usually compatible with limited quantities of camera 
heads, CCUs are typically discarded in favor of ones that were designed 
concurrently and/or to be compatible with particular camera head 
technologies. Consequently, CCUs have become an added expense often 
associated with changing imaging devices or camera heads. Further, it is 
typically desired for camera heads to be improved due to the demand from 
consumers to have the latest technology and advancement in equipment. 
Moreover, CCUs used in medical and veterinary fields are increasingly being 
mounted permanently in equipment bays or carts and/or permanently 
mounted within the walls of surgical operating rooms themselves. The 
expense associated with replacing CCUs to maintain compatibility with 
camera heads is subsequently passed onto consumers. 

U.S. Patent No. 5,896,166 to D" Alfonso et al. ("D' Alfonso") relates to a 
video camera system for reading operating parameter information from a 
memory device located on the camera head and using the information to 
adjust the camera control unit so that signals sent from the control unit to the 
camera head provide optimum operating conditions for the imager. The 
invention conditions the camera control unit to receive future image signals of 
a particularly type or protocol. This advantageously pemnits interchangeable 
camera heads to be used with camera control units. 

However, the operating information for permitting such 
interchangeability is stored on the memory device, which Is located on the 
camera head. Further, the information is not transferred to, and stored on, the 



control unit to overwrite an overwritable or configurable portion of tine control 
unit. This disadvantageously results in a need to transfer operating 
Information back and forth from the camera head to the control unit. In 
addition to the image data and signals being transmitted back and forth from 
the camera head to the control unit, where Image data typically consumes 
large amounts of memory, the transfer of operating information further 
undesirably slows the overall operation of the video camera system. 
Additionally, D'Alfonso does not disclose a configurable or programmable 
hardware device to which an application may be written or for ovenvriting an 
existing application. Instead, D'Alfonso requires reading Information from a 
memory device, which Is located apart from the control unit. 

Therefore, what Is desired is to provide a CCU that is capable of 
maintaining compatibility with camera heads utilizing various technologies. 
What is also desired is to provide a CCU having a configurable hardware 
component, thereby resulting in a CCU capable of maintaining performance 
compatibility with various camera heads utilizing various technologies. 

Summary of the Invention 

Accordingly, it is an object of the invention to provide a video imaging 
system utilizing a reconfigurable CCU that Is capable of maintaining 
compatibility with camera heads utilizing various technologies. It Is also an 
object of the invention to provide reconfigurable hardware for the video 
imaging system CCU. 

These and other objects of the invention are achieved by providing a 
video imaging system comprising: a camera head for transmitting image data 
to a CCU, a CCU for receiving and processing the image data into a usable 



format, and software executing on the CCU for enabling tfie appropriate 
processing of tine transmitted image data. 

The video imaging system also includes a single, or multiple, 
reconfigurable hardware devices (such as field programmable gate an-ays, 
digital signal processors, computer programmable logic devices, and the like) 
for configuring the CCU using a program and/or data retrieved from a storage 
device or devices. More specifically, the retrieved program configures the 
reconfigureable hardware device(s) to enable the CCU to be compatible with 
the camera head in which the CCU is in communication. 

The storage device, or devices, may be any type of storage medium 
accessible by the CCU. The storage device or devices may be internal, 
external, or removable, and may include a remote location, such as an 
Intranet or Internet location. The storage device or devices may also be 
located within the camera head and/or CCU. 

The retrieved program further enables the CCU to issue commands to 
the camera head in order to regulate the cameras head's optical and/or 
electrical characteristics, such as, but not limited to, focal length, resolution, 
color balance, light sensitivity, and the like. In return, the camera head sends 
confirmation to the CCU that the commands were received, and has, or will, 
adjust camera head characteristics in response to the given commands. 

In another embodiment, the system includes a camera for transmitting 
image data, a CCU for receiving and processing the image data, a storage 
device accessible by the CCU, software for determining when the camera is in 
communication with the CCU, software for receiving a program stored on the 
storage device, the program executing on the CCU for programming a 



configurable portion of the CCU, and the program executing on the CCD for 
enabling the CCU to process the image data. 

The system may further include a field programmable gate array 
("FPGA"), wherein the program configures the FPGA to enable the CCU to 
process image data. Moreover, the system includes a camera that, when 
receiving commands from the CCU, sends confirmation signals back to the 
CCU that the commands were received. The system may further include a 
second storage device for storing processed image data. 

In another embodiment, the system further includes a configurable 
hardware device and a processor located on the CCU for executing the 
program, whereby the program runs on the processor and configures the 
configurable hardware device for enabling the CCU to process image data. 
The system may further include a program executing on the CCU for 
overwriting a pre-existing program on the CCU 

In another aspect, the invention includes a method for video imaging 
including the steps of providing a camera and CCU, determining when the 
camera and CCU are in communication with each other, retrieving a program 
for enabling compatibility between the CCU and camera, executing the 
program on the CCU, and programming the CCU to enable the CCU to 
process image data transmitted from the camera. 

Further objectives and advantages of the invention will become 
apparent from a consideration of the drawings and ensuing description. 

Brief Description Of The Drawings 

FIG. 1 depicts the system in accordance with the invention. 



FIG. 2 depicts a detailed view of the camera control unit. 
FIG. 3 depicts a block diagram of a method for video imaging. 

Detailed Description of the Drawings 

FIG. 1 depicts system 10 for video imaging, comprising a camera head 
12 for transmitting image data, and camera control unit ("CCD") 20 for 
receiving and processing image data. System 10 further includes at least one 
storage device 40 for storing a program. 

Camera head 12 acquires image data 32 and transmits it to CCU 20 to 
process a usable image 28. Camera head 12 may include one or more 
imaging devices, utilizing a variety of technology types. Camera head 12 may 
further include known or novel imaging device types. Camera head 12 is 
interchangeable, or used together, with an endoscope or other medical 
instruments for transmitting image data. 

CCU 20 is the main controller of the video system. It transmits 
commands 34 to camera head 12 to adjust various settings and desired 
image data 48. CCU 20 then receives and processes 28 the image data 32 
transmitted from camera head 12 into a usable format for viewing, which 
includes viewing on a display 49. 

Storage device 40 includes any medium for storing applications and/or 
programs. Storage device 40 may be located internally or externally of CCU 
20 and/or camera head 12. In addition, storage device 40 may further be a 
removable storage medium or a remote location, such as the Intranet or 
Internet. 



Once ecu 20 and camera head 12 are in communication, CCU 20 
makes requests and /or receives 24 program 42, which is, in some 
embodiments, stored on storage device 40. 

Once the program has been transmitted, CCU 20 executes the 
program that in turn modifies, or configures, CCU 20. In programming, or 
modifying/configuring, CCU 20, the program may ovenA/rite an existing 
application contained in CCU 20. The existing application may have been 
used for compatibility purposes between CCU 20 and a pre-existing camera 
head (that is a camera head previously in communication with CCU 20). 
Because the pre-existing camera head has been replaced with camera head 
12, the program may overwrite the existing application so that camera head 
12 may be compatible with CCU 20. Once modified, or programmed and/or 
reconfigured, CCU 20 receives and processes 28 image data 32 transmitted 
by camera head 12. Hence, CCU 20 may thereafter issue commands 34 to 
camera head 12 to adjust 48 its operating characteristics, and camera head 
12 may send confirmation to CCU 20 that such commands were received 
and/or that camera head 1 2 will comply. 

FIG. 2 more specifically depicts video system 10, comprising CCU 20, 
configurable hardware device 62, and microprocessor 64. 

Configurable hardware device 62 operates as the hardware of CCU 20 
for retrieving 66 the program and permitting the program to program or 
configure 68 configurable hardware device 62, including ovenwriting 
configurable hardware device 62. Upon becoming aware of a communication 
between CCU 20 and camera head 12, configurable hardware device 62 may 
request program 42. 
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Once the program has been received by configurable hardware device 
62, microprocessor 64 executes the program, which may be an executable or 
compressed file. Execution includes opening, compiling, and/or running the 
program, whereby the program is launched and performs the 
functions/operations for which the program was written. 

Concurrent with or after execution of the program, microprocessor 64 
may replace or overwrite an existing program contained in configurable 
hardware device 62. 

Once configurable hardware device 62 is programmed or configured 
68, ecu 20 is desirably compatible with camera head 12. Hence, CCU 20 
may issue commands 34 to camera head 12 and process 28 image data 32 
transmitted from camera head 12. CCU 20 may further send processed 
image data to a usable medium, which includes display 49. 

FIG. 3 depicts a block diagram of a method 80 for video imaging 
comprising the steps of determining 82 when camera 12 is in communication 
with control unit 20, retrieving 84 program 42 from storage device 40, 
executing 86 program 42, and programming 88 control unit 20 to enable 
control unit 20 to be compatible with camera 12. 

An electronic system determines 82 when control unit 20 and camera 
12 are in communication with each other. The electronic system may 
determine 82 the communication through any number of ways including a 
mechanical switch, RF, optical, electrical, or magnetic coupling, signal, or the 
like. 
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Upon determining 82 communication between camera 12 and control 
unit 20, control unit 20 retrieves/receives 84 program 42 from storage device 
40, which includes any medium for storing applications and/or program 42. 

After program 42 has been retrieved/received 84, control unit 20 
executes 86 program 42. Executing 86 program 42 includes opening, 
compiling, and/or running program 42, whereby program 42 is launched and 
performs the functions/operations for which program 42 was written. 

Concun-ent with or after executing 86 program 42, method includes 
programming or configuring 88 control unit 20 to enable control unit 20 to 
process image data 32 transmitted from camera 12. Programming or 
configuring 88 control unit 20 may include reprogramming/ovenwriting an 
existing application on control unit 20. 

Once programmed, control unit 20 may thereafter issue commands to 
camera 12 and process image data 32 transmitted from camera 12. Control 
unit 20 may further send the processed image data to a displayable medium, 
such as a monitor, or to a second storage device, such as recording device 44 
or an Internet location. 

Although the invention has been described with reference to a 
particular arrangement of parts and/or features, many other modifications and 
variations will be ascertainable to those of skill in the art. 



